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Scottish Medicines Consortium  

    

 

    

    
bivalirudin 250mg for injection or infusion (Angiox)      No.  
(156/05) 

Nycomed UK Ltd 
 
 
4 February, 2005 
 
 
The Scottish Medicines Consortium has completed its assessment of the above product and 
advises NHS Boards and Area Drug and Therapeutic Committees on its use in NHS 
Scotland.  The advice is summarised as follows: 
 

ADVICE: following a full submission 
 

Bivalirudin (Angiox) is accepted for restricted use within NHS Scotland as an anticoagulant 
in patients undergoing percutaneous coronary intervention (PCI), including percutaneous 
transluminal coronary angioplasty (PTCA) procedures like angioplasty and balloon 
angioplasty and PTCA with stenting.   
 
It is restricted to patients who would have been considered for treatment with unfractionated 
heparin in combination with a glycoprotein llb/llla antagonist. In these patients bivalirudin 
monotherapy may be a suitable alternative. It should not be used as an alternative to 
unfractionated heparin alone. 
 

 
Overleaf is the detailed advice on this product.  

 

 

 
 

Chairman,  
Scottish Medicines Consortium 
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Licensed indication under review  
Anticoagulant in patients undergoing percutaneous coronary intervention (PCI). It should be 
administered by a physician experienced in coronary intervention procedures. 
 

Dosing information under review 

Intravenous bolus of 0.75mg/kg body weight followed immediately by an intravenous infusion 
at a rate of 1.75mg/kg body weight/hour for at least the duration of the procedure. The 
infusion may be continued for up to 4 hours post-PCI as clinically warranted.  
 

UK launch date 
22 November 2004  
 

Comparator medications 
Unfractionated heparin, unfractionated heparin plus glycoprotein llb/llla antagonists.  
 

Cost per treatment period and relevant comparators 
 
Drug      Dose             Cost per treatment 
Bivalirudin      0.75mg/kg iv bolus then   

      1.75mg/kg/hr iv infusion for  £310- £930
* 

      up to 4 hours 
 
Unfractionated heparin bolus plus   60-70U/kg plus    
abciximab      250mcg/kg bolus then  £840 

     0.125mcg/kg/min for 12 hours  
Unfractionated heparin bolus plus  60-70U/kg plus    
#
eptifibatide     180mcg/kg bolus twice then  £129 - £178 

      2mcg/kg/min for 18-24 hours   
Unfractionated heparin bolus   70-100U/kg               £0.52-£0.69 

 
     
#
off label indication for eptifibatide, regimen taken from the ESPRIT study. 

*
maximum duration of 4 hours calculated in 70kg patient; median duration of infusion in trial 0.73 
hours, results from trial would indicate that only one vial would be required for virtually all patients. 

Costs based on 60-70kg patient and MIMS and BNF prices. 
 

 

Summary of evidence on comparative efficacy 

 
Bivalirudin, a short acting direct thrombin inhibitor with linear pharmacokinetics has activity 
against both soluble and clot-bound thrombin. Initial studies compared it to high dose 
heparin monotherapy; but with the introduction of glycoprotein (Gp) llb/llla antagonists and 
stenting this no longer represented best practice. Subsequent open label dose-ranging trials 
against weight-adjusted heparin with or without a Gp IIb/IIIa confirmed an effective dosing 
regimen that achieved predictable activated clotting times (ACT) to undertake PCI.  
 

Bivalirudin 250mg injection  
(Angiox®) 
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The pivotal, phase lll, double-blind trial, randomised 6010 patients (subsequently eight 
patients removed consent) due to undergo PCI to heparin bolus 65U/kg with planned Gp 
llb/llla (abciximab or eptifibatide at recommended doses) (n=3008) or bivalirudin 0.75mg/kg 
bolus followed by 1.75mg/kg/hr infusion for the duration of the procedure plus provisional Gp 
llb/IIIa antagonist if required (n=2994). All patients received aspirin and 85% received 
clopidogrel. The trial objective was to demonstrate non-inferiority of bivalirudin plus 
provisional Gp IIb/IIIa antagonist to heparin plus planned Gp llb/llla antagonist and, using an 
indirect comparison, superiority of bivalirudin to an imputed value for heparin monotherapy. 
The primary endpoint was a quadruple composite of death, myocardial infarction (MI), urgent 
revascularisation or in-hospital major bleeding within 30 days of randomisation and this 
occurred in 9.2% (275/2975) of patients in the bivalirudin group and 10% (299/2991) of 
patients in the heparin + Gp IIb/IIIa antagonist group giving an odds ratio (OR) of 0.92 
(95%CI, 0.77-1.09; p=0.3) satisfying the criteria for non-inferiority. Relative to heparin 
monotherapy, the imputed OR was 0.62 (95% CI, 0.47-0.82) satisfying the criteria for 
superiority of bivalirudin to heparin alone. In the bivalirudin group, 7.2% of patients required 
a Gp IIb/IIIa antagonist and in the heparin plus planned Gp Iib/IIIa antagonist arm, 5.2% of 
patients required additional Gp Iib/IIIa. 
 
The difference in the outcome was largely due to a beneficial effect on major bleeding (41% 
relative reduction in the bivalirudin group, 2.4% vs 4.1%, p<0.001) which was included as 
one of the components of the quadruple endpoint. This is unusual but was defined in the 
protocol a priori. Earlier trials in patients with unstable angina and PCI used a triple endpoint 
with major bleeding evaluated as a safety criterion. This triple endpoint was a secondary 
efficacy endpoint in this trial reached by 7.1% and 7.6% of heparin plus Gpllb/llla antagonist 
and bivalirudin patients respectively (OR 1.09 (95% CI, 0.9-1.32; p=0.4) with the imputed OR 
for heparin alone 0.61(95% CI, 0.44-0.83). The incidence of MI was higher in the bivalirudin 
group by an absolute 0.8% (7.0% vs 6.2%, p=0.23) and was predominantly due to non-Q- 
wave infarction.  
 
Long term outcomes for the triple endpoint and for mortality were reported at 6 months and 
one year, respectively. The triple endpoint was reached by 17.6% of heparin plus Gp IIb/IIIa 
antagonist patients and 19% of bivalirudin patients (OR 1.1 (95% CI (0.96-1.22)). Much of 
this difference was due to the difference in the incidence of MI accrued in the first 30 days. 
The outcomes for the other individual endpoints at six months were the incidence of death 
1.4% vs 1% (OR 0.7 (95% CI 0.43-1.14) and revascularisation 11.4% vs 12.1% (OR 1.06 
(95% CI 0.91-1.23) for the heparin/Gp IIb/IIIa antagonist and bivalirudin groups respectively. 
Mortality at one year was 2.5% (72/3008) in the heparin plus Gp IIb/IIIa antagonist group and 
1.9% (56/2994) for the bivalirudin group (hazard ratio 0.78 (95% CI 0.55-1.11). This slight 
trend in lower mortality also favoured bivalirudin when the subpopulations of patients >75 
years, female patients and patients with diabetes mellitus were analysed. 
 

Summary of evidence on comparative safety 

 
The total safety database comprised 30,402 patients with additional information from post-
marketing experience. The incidence of treatment-related serious adverse events (SAE) 
recorded in the phase III trial was 0.5% for bivalirudin and 1.2% for heparin plus Gp IIb/IIIa 
antagonist patients, with the most common thrombocytopenia (4 vs 18 events for bivalirudin 
vs heparin plus Gp IIb/IIIa antagonist) and events related to the cardiovascular system (7 vs 
11 respectively). The most commonly reported non-bleeding adverse event in both groups 
on all studies was back pain. Discontinuation rates due to adverse events and the overall 
treatment-emergent adverse events were similar in both groups in all studies (with the 
exception of thrombocytopenia in the heparin group and nausea in the bivalirudin group). 
The incidences reported in the key study for bivalirudin vs heparin plus Gp IIb/IIIa antagonist 
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were as follows: thrombocytopenia (0.3% vs 1.0%), nausea (0.5% vs 0.2%), hypotension 
(0.2% vs 0.4%), angina pectoris (0.2% vs 0.4%), headache (0.2% vs 0.2%), injection site 
pain (0.1% vs 0.3%), nausea and vomiting (0.1% vs 0.2%) and vomiting (0.1% vs 0.2%). 
 
As well as a component of the primary efficacy endpoint, bleeding rates were also reported 
as a safety endpoint in the key trial. Rates of major and minor bleeding were significantly 
less in the bivalirudin group (2.4% vs 4.1%, p<0.001 and 13.4% vs 25.7%, p<0.001, 
respectively), with the most common bleeding site vascular access puncture (0.8% vs 2.5%, 
p<0.001).  However, the EPAR expressed concern that the definition of major bleeding used 
in the trial was not in line with the thrombolysis in myocardial infarction (TIMI) classification 
and may have led to an overestimation of the effect of bivalirudin on major bleeding events. 
The difference in reported major bleeding events was mainly driven by vascular access 
puncture and GI tract bleeding episodes, with little difference between the groups based on 
real TIMI major bleeds although bivalirudin showed a numerical advantage. Other bleeding 
criteria showed a significant difference in favour of bivalirudin and the number of patients 
receiving transfusions was significantly lower in the bivalirudin group. The benefit of 
bivaluridin with regard to bleeding may be attenuated by concomitant GpIIb/IIIa inhibition.  
 

Summary of clinical effectiveness issues 

 
National guidelines recommend that during PCI, heparin should be given with a Gp IIb/IIIa 
antagonist for all patients with diabetes and for those patients undergoing complex 
procedures and when PCI is indicated as part of the early management of unstable angina 
or non-ST-elevation MI but is delayed beyond the initial management phase, a Gp llb/llla is 
recommended as an adjunct to PCI.  Currently only abciximab is licensed as an adjunct to 
PCI but in many units the high acquisition cost means that abciximab use is more restricted 
than recommended and is often only used in high risk patients or as ‘bailout’ when there are 
complications. Practice varies in different units across Scotland. In some units, eptifibatide is 
used ‘off label’ as it is licensed for use during PCI in the US but not in Europe and as it is 
significantly cheaper than abciximab.  
 
The EPAR states that benefit has been demonstrated for the triple endpoint, which is the 
one used in previous trials for acute PCI and stent, but although the triple endpoint is within 
the criteria for non-inferiority the effect is marginal. The results were based on protocol-
defined criteria but if more stringent statistical criteria had been used for non-inferiority 
although the quadruple endpoint would still be met the triple endpoint would just fail.  
 

Summary of comparative health economic evidence 

 
The manufacturer submitted a model comparing bivalirudin to: 
1. heparin mono-therapy  
2. heparin co-therapy with abciximab (GP IIb/IIIa inhibitor) for patients who currently 

receive this treatment; and  
3. heparin co-therapy with abciximab for patients for whom combination heparin and 

abciximab is recommended by NICE/QIS. 
 
The results showed bivalirudin was cost-saving and provided more quality adjusted life years 
than any comparator. The assumptions on clinical effectiveness rates for bivalirudin and for 
heparin co-therapy with abciximab came from the phase III, randomised, double blind trial, 
with a sub analysis based on efficacy data for high-risk patients. The clinical effectiveness 
rates for heparin mono-therapy came from meta-analyses of 11 trials. However, it is unlikely 
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that these data, particularly the event rates for bleeds, generalise to a Scottish setting and 
this undermines the results of the comparison with heparin mono-therapy. 

 

There are also concerns about the assumptions on the cost of death and life expectancy 
within the comparison of bivalirudin versus heparin plus GPIIb/IIIa. However, on balance 
bivalirudin seems cost-effective compared to heparin plus abciximab, with the lower drug 
costs outweighing the slightly higher event related costs.  
 

Budget impact 

 
The manufacturer assumes a drugs budget saving of £472 per patient and additional 
resource costs of events of £11 per patient currently receiving combination therapy and 
switching to bivalirudin. 
 
The manufacturer estimates there are 1,982 patients currently receiving combination therapy 
and suitable for treatment with bivalirudin. If these all switch to bivalirudin then the forecast 
net effect is budget savings of about £0.9m in year 1, rising to £1.6m in year 5.  
 

Guidelines and protocols 

 
Quality Improvement Scotland (QIS) have accepted and disseminated  National Institute of 
Clinical Excellence (NICE) published Guidance no 47. Acute coronary syndromes – 
glycoprotein llb/llla inhibitors . These have recommended that heparin should be given with a 
Gp IIa/IIIb antagonist for all patients with diabetes and for those patients undergoing 
complex procedures. In procedurally uncomplicated, elective PCI, where the risk of adverse 
sequelae is low, use of a GP IIb/IIIa inhibitor is not recommended unless unexpected 
immediate complications occur. 
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Advice context: 

 
No part of this advice may be used without the whole of the advice being quoted in full.  

 
This advice represents the view of the Scottish Medicines Consortium and was arrived at 
after careful consideration and evaluation of the available evidence. It is provided to inform 
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not 
override the individual responsibility of health professionals to make decisions in the exercise 
of their clinical judgement in the circumstances of the individual patient, in consultation with 
the patient and/or guardian or carer. 

 
This assessment is based on data submitted by the applicant company up to and including 
11 January, 2005. 
 

Drug prices are those available at the time the papers were issued to SMC for consideration.   
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